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Seeing these products grouped together in 
the catalog is particularly exciting for me 
since I have been responsible for the design 
of most of them. Many are now second and 
third generation designs, dating from the 
time I became involved with microcomput¬ 
ers in 1974. 

We at Thinker Toys are proud to have 
moved consistently toward design sophisti¬ 
cation in all of our products. From my origi¬ 
nal design of Godbout ECONORAM™ 4K 
S-100 memory board to the latest Discus 
2-1-2, we have depended on design innova¬ 
tion and efficiency to provide maximum 
function at a minimum of cost. We have had 
the privilege of being associated with the 
subcommittee which created the Proposed 
IEEE Standard for the S-100 bus. We will 
continue to encourage both the refinement of, and adherence to these standardized 
disciplines. 

Today, the range of choice and quality in every facet of S-100 hardware and software is 
truly phenomenal. It is an extraordinary achievement of the microcomputer industry to 
have attained so sophisticated a level of function in so few years... and for such little 
cost. It is an achievement shared by dozens of individuals, companies and suppliers... 
and especially by the thousands of system users whose enthusiasm and intellect have 
powered up our efforts. 

We at Thinker Toys hope you will find as much pleasure an^atisfaction in your S-100 
system as we have had in creating it for you! 




George Morrow 


We proudly present... 

SuperRam™ MEMORY MASTER 16K™ 

SuperRam™ MEMORY MASTER 24K 
SuperRam 16K STATIC MEMORY 
SuperRam 32K STATIC MEMORY 
DISCUS I Full-Size, Single-Density Disk System 
DISCUS 2D Full-Size, Double-Density Disk System 
Discus 2 - 1-2 Full-Size, Double-Density, Double-Sided Disk System 
THE WUNDERBUSS™ with Noiseguard® 

THE SWITCHBOARD™ 






Construction 

Cost-effectiveness in Morrow/Thinker Toys products is achieved by innovative and 
fully-optimized design... never by the use of substandard components. All boards and 
systems are available as assembled units and many as kits. 

All integrated circuits in Morrow/Thinker Toys products are first quality parts from 
major manufacturers. All boards are built on the highest quality epoxy base with solder 
masks on both sides, plated-through holes and a parts legend. The layout of printed 
circuitry is not only drafted with technical precision but each is laid out to be aesthe¬ 
tically pleasing. Sockets are provided for every integrated circuit, making assembly 
and trouble-shooting easier. 



Typical Kit 
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MEMORY™ MASTER™ 16K 
Static S-100 Memory with Bank Select Logic 


The recently introduced Memory Master series is 
the top of our popular SuperRam static mem¬ 
ory line. 

The SuperRam MEMORY MASTER 16K offers 
four individually write-protectable 4K blocks... 
and a lot more! 

The MEMORY MASTER 16K also provides 
the ability to utilize bank select logic, a method 
of expanding memory over 64K on the S-100 bus. 
An on-board switch-addressable I/O device 
& bit-select jumper block implement the bank 
select logic for the memory management soft¬ 
ware from Cromemco, Alpha-Micro, North Star 
and others. 

The MEMORY MASTER 16K also allows you 


to disable any IK sub-block via a DIP switch, 
opening efficient “memory windows” for VDMs, 
disc controllers, or other hardware which requires 
small amounts of memory. 

This feature reclaims blocks of memory which 
cannot be addressed by other memory products 
— typically IK to 3K per device — and reduces 
fragmentation of memory throughout the system. 

When it comes to expanding an S-100 system 
using bank select logic, the SuperRam MEMORY 
MASTER 16K is the logical first move. 

It is available in kit or assembled form and 
meets the Proposed IEEE Standard for the S-100 
Bus. SuperRam MEMORY MASTER 16K will run 
with 2, 4, and 5 MHz systems. 



Specifications: 

• 16K STATIC random access memory board using type 2114-3L 1Kx4 memory and components. 

• Four individual write-protectable 4K memory blocks, each addressable on any 4K boundary. 

• Any of the sixteen IK sub-blocks may be disabled, opening "windows" for other existing segments. 

• Entire board can be enabled or disabled through a bit selected jumper of an addressable on-board I/O port. 

• Switch selection to allow memory to be enabled or disabled at power on/reset. 

• Switch selection to disable board when PHANTOM is active. 

• Cycle time 320 ns. • Access time 320 ns. 

• Power requirement 1.75 amps typical, 2.2 amps worst case. 

• 5" X 10" epoxy glass circuit board with solder mask (both sides) and parts legend. 

• S-100 compatible. 
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SupeVom" 

MEMORY MASTER 24K 
Static S-100 Memory with Bank Select Logic 


The SuperRam MEMORY MASTER 24K is ideal 
for building large S-100 systems with bank select 
logic capability. 

The MEMORY MASTER 24K is configured as 
three 8K blocks, each individually addressable 
and write-protectable via a DIP switch. 

The MEMORY MASTER 24K offers the ability 
to utilize bank select logic, the preferred method 
of expanding memory over 64K on the S-100 bus. 
There is an on-board switch-addressable I/O de¬ 


vice and a bit-select jumper block to implement 
the bank select logic for the memory manage¬ 
ment software from Cromemco, AlphaMicro, 
North Star, etc. 

The MEMORY MASTER 24K Static Memory is 
available in your choice of assembled or kit form. 
It is compatible with all 2 MHz 8080, 4 MHz Z-80 
and 5 MHz 8085 systems and meets the Pro¬ 
posed IEEE S-100 Standard. 



Specifications: 

• 24K STATIC random access memory board using type 4044/5257-3L 4Kx1 memory components. 

• Three individual 8K memory blocks, each addressable on any 8K boundary. 

• Entire board enabled or disabled through a bit selected jumper of an addressable on-board I/O port. 

• Switch selection to allow memory to be enabled or disabled at power on/reset. 

• Switch selection to disable board when PHANTOM is active. 

• Cycle time 320 ns. • Access time 320 ns. 

• Power reguirements 2.5 amps typical. 2.8 amps worst case. 

• Single supply voltage 7-10 volts. 

• 5” X 10” epoxy glass circuit board with solder mask (both sides) and parts legend. 

4 • S-100 compatible. 
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16K Static 


The SuperRam 16K Static Memory represents 
major savings in more ways than one. 

The design of the SuperRam 16K Static mem¬ 
ory has been fully optimized to utilize a minimum 
of control logic. Therefore, the SuperRam 16K 
Static costs less and draws less power than other 
16K designs. Instead of inefficiency, SuperRam 
16K gives you extra features. 

SuperRam is configured as four independent 
4K blocks, each addressable and write-protect- 


Memory 

able via a DIP switch for flexibility. Plus, the Super¬ 
Ram 16K lets you enable/disenable the Phantom 
Line via a DIP switch for power-up sequencing. 

If you're looking for the best buy in fast, low- 
power S-100 memory, the SuperRam 16K Static 
is the logical choice. 

Compatible with all 2 MHz 8080, 4 MHz Z-80 
and 5 MHz 8085 systems and meets the pro¬ 
posed IEEE S-100 standard. Available assembled 
and in kit form. 



Specifications: 

• 16K STATIC random access memory board using type 4044/5257-3L memory components. 

• Four individual write-protectable 4K memory blocks, each addressable on any 4K boundary. 

• Switch selection to disable board when PHANTOM is active. 

• Cycle time 320 ns. • Access time 320 ns. 
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32K Static Memory 


The SuperRam 32K is the ideal solution for sys¬ 
tems requiring a maximum of memory capability 
in a minimum of space. 

The SuperRam 32K provides two 16K blocks, 
each addressable and write-protectable via a DIP 
switch. For power-up sequencing, the PHANTOM 
line can be enabled or disabled by means of a 
DIP switch. The SuperRam 32K static is built with 


fast, exceptionally low powered static memory 
parts, reducing its power requirement to just 2.7 
amps. 

The SuperRam 32K is available assembled 
tested or In kit form. It meets the Proposed IEEE 
Standard for S-100 bus and is compatible with 2 
MHz 8080,4 MHz Z-80 and 5 MHz 8085 systems. 



Specifications: 

• 32K STATIC random access memory board using type 4044/5257-3L memory components. 

• Two individual write-protectable 16K memory blocks, each addressable on any 16K boundary. 

• Switch selection to disable a board when PHANTOM is active. 

• Cycle time 320 ns. • Access time 320 ns. 

• Power requirements 2.7 amps typical, 3.2 amps worst case. 

• Single supply voltage 7-10 volts. 

• 5" X 10" epoxy glass circuit board with solder mask (both sides) and parts legends. 

• S-100 compatible. 
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DISCUS 1 

Full-Size, Single-Density 
Disk Memory System 


The DISCUS I full-size, single-density disk memory system 
offers the opportunity to move your S-100 system into the 
large storage capability and high speed access of an 8" drive. 

DISCUS I gives you 250,000 bytes per diskette with five 
times the access speed of a mini-floppy. Yet, the cost is only 
slightly higher. 

DISCUS I full-size, single-density disk system is complete 
in every way—complete with all hardware, all software and 
completely assembled and tested. 

The full-size disk drive used in the system has been 
selected for its field proven relia¬ 
bility. The drive is factory mounted 
in an attractive all-metal beige 
cabinet, either single or dual drive, 
with its own independent power 
supply. 

The Disk Jockey^^ I controller 
comes equipped with on-board 
ROM with all necessary disk func¬ 
tions: BOOT, HOME, SEEK, 

READ DATA, WRITE DATA. A 256 
byte RAM cache buffer. The con¬ 
troller also features an on-board 
serial I/O port to eliminate the 
need of I/O patches to the opera¬ 
ting system. DISCUS I can be 
brought up in a matter of minutes. 


The Disk Jockey I controller accommodates up to four 
drives for system expansion of up to one megabyte. 

A fused, detachable AC line cord for the disk drive, a drive/ 
controller cable, and a serial I/O connector set are also 
provided. 

Included in the DISCUS I system is an innovative software 
library that helps you make use of the system’s speed and 
capacity. For convenience in system operation, a disk opera¬ 
ting system, an interactive and programmable text editor and 
a fully symbolic assembler are fully integrated in our Disk/ 
ATE^"^ software. 

The DISCUS I system also in¬ 
cludes BASIC-V™, our exclusive 
virtual disk BASIC which allows 
addressing the system’s full 250,- 
000 byte capacity (expandable to 
1 megabyte) as if it were main 
memory. 

Patches for CP/M* are also in¬ 
cluded, and a wide variety of other 
popular disk software options are 
available with DISCUS I system 
purchase. 

Check our price list — you’ll be 
surprised at how little it costs to 
move up to a full-size disk system! 



Specifications: 

Data Specifications and Formats 

• 250,000 byte capacity per standard 8" floppy diskette. 

• Soft-sectored IBM-compatible format; 77 tracks/26 sectors per 
track/128 bytes per sector. 

• Includes Disk/ATE^'^ disk operating system with integral monitor, 
assembler and text editor & BASIC-V advanced virtual disk BASIC 
capable of addressing up to 1 megabyte. 

• Software customized for SOL and Exidy available. 

• Patches for CP/M* included. 

• Optional CP/M* Microsoft BASIC, and FORTRAN available. 


Disk Jockey I Controller Specifications 

• S-100 compatible. 

• Plug compatible with Shugart SA800/850 disk drives. 

• Capable of handling up to four disk drives. 

• Contains on-board serial 1/0 port and 256 byte cache buffer; 
on-board ROM with bootstrap, home, seek, read data, write data, 
serial input and serial output functions. 

• All software pre-interfaced to the controller’s on-board 1/0 port 
for immediate start-up. 

• Single voltage +7-10 volts 700 ma. 


V. 
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DISCUS/2D™ 

Double Density Disk System 



Why not go all the way to the professional/industrial standard of 600K byte/side disk memory with your S-100 system? The 
new DISCUS/2D^'^ full-size, double-density floppy disk system is actually less expensive than many mini-floppy systems. 

And Thinker Toys^*^ hasn’t just made full-size, double-density disk memory affordable... we’ve made it more functional. 

Thinker Toys^*^ has developed BASIC-V,™ a virtual disk BASIC that lets you address all 600K bytes (expandable to 
1 megabyte) as if it were main memory. The data format is soft-sectored and compatible with IBM’s new System 34. 
And DISCUS/2D^^ accepts both single-density and double-density disks for complete flexibility in data storage. 

And DISCUS/2D^'^ is even more attractive because it’s priced and delivered as a truly complete system. It’s complete with 
all hardware. It’s complete with all necessary software. And it’s completely assem¬ 
bled, tested and warranted. 

The disk selected for its field-proven reliablility is fully mounted in an attractive 
all-metal cabinet with a built-in power supply. The controller utilizes the proven 
technology of phase lock loop data separation and write precompensation logic to 
enhance data integrity. Other controller features include power-up jump circuitry, 
on-board 1K RAM buffer, 1K of on-board ROM with built-in disk functions, a hard¬ 
ware DART, and switch programmable baud-rate generator to make I/O interfacing 
a snap. 

A detachable fused AC line cord, the drive-controller cable, and a serial I/O con¬ 
nector set are also included. 

The DISCUS/2D™ system also includes all necessary software. In addition to 
our exclusive BASIC-V^'^ virtual disk BASIC, you get DISK-ATE^^ software—an ex¬ 
tremely convenient integration of a disk operating system, a system monitor, a text 
editor, and an assembler. A wide selection of other popular disk software is also 
available as extra-cost options ... all pre-interfaced to your controller’s on-board 
DART for instant system start-up. 

Check the current DISCUS/2D^'^ price. You’ll be surprised how little it costs to go 
all the way to full-size, double-density. 


Specifications: 

• Plug compatible with Shugart, Remex and Siemens single- or double- sided drives. 

• Double/single-density capability utilizing MFM and FM data formats. 

• Western Digital 1791 LSI floppy disk controller chip. 

• Uses 2K of S-100 address space; 

— IK PROM with built-in disk drive and I/O utility subroutines incorporating memory 
mapped I/O. 

—IK 2114-3L 300 ns access time RAM for disk data buffering and general purpose use. 

• Starting address of memory space is 340:000 (EOOO hex) for compatibility with other 
popular ROM based systems. 

• Phase-locked data separator and crystal controlled disk data write precompensation capability to insure the highest standards of data 


integrity in double density mode. 

Compatible with all 2 MHz and 4 MHz systems which conform with the proposed IEEE standard for the S-100 bus. 
1602 UART with crystal-controlled baud-rate generator. 

Sixteen switch selectable baud rates from 50 to 19,200 bits/second. 

TTY current loop and industry standard RS232C serial interface. 

Power-on jump circuitry for automatic bootstrap loading from the disk drive. 

Power supply requirements: +8v (a 1200 ma; +16 v (a 150 ma; -16 v (a 70 ma. 

ROM utility subroutines: 

Bootstrap load Seek Disk write DMA status 

Terminal input Set sector Select drive D|sk status 

Terminal output Set DMA address Terminal panic detect Disk error 

Home Disk read Terminal status Switch density 













DISCUS™ 2+2 
Quad-Density Disk System 



1.2 million bytes of data on a SINGLE disk drive—that's the DISCUS™ 2+2 quad-density disk system. It has the equivalent 
capacity of a dual-drive DISCUS/2D™ system but at half the cost of an “add on” driye! ^ 

Quad-density is achieved by use of the double-sided drive which records information on both sides of the diskette instead 
of just one. Several years ago, the floppy disk manufacturers announced the development of the double-headed drives.. 
and now they’re being delivered in production quantities. And, the Disk Jockey 2D controller was designed so that it could be 
used with these double-sided drives as well as the single-sided. Moreover, the firmware on the controller has been tallied to 
take advantage of the increased stepping rate of the double-sided drives so that the average seek time for the DISCUS 

2+2 is half that of the dual-density system. The standard software included with 
the disk systems has been customized so that it will work with quad-density as eas¬ 
ily as it does with other configurations. 

And, it’s a snap to mix and match the double-density and quad-density drives. 
The Disk Jockey/2D controller is capable of distinguishing between the two. The 
controller can also support up to four drives in any combination which means on¬ 
line storage capability ranging from 500,000 to five million bytes! 


Specifications: 

DATA SPECIFICATIONS AND FORMATS 

• Industry standard IBM soft sectored data format; 

— Frequency modulated (FM) single density data. 

— Modified frequency modulated (MFM) double-density format. 

• Format software included supporting four IBM compatible sector formats; 

— 26 sectors per track per side, 128 bytes per sector 
single-density, single-sided — 256,256 byte capacity 
single-density, double-sided — 512,512 byte capacity 


— 26 sectors per track per side, 256 bytes per sector 
double-density, single-sided —509,184 byte capacity 
double-density, double-sided —1,018,368 byte capacity 
—15 sectors per track per side, 512 bytes per sector 
double-density, single-sided — 587,008 byte capacity 
double-density, double-sided—1,174,016 byte capacity 
—8 sectors per track per side, 1024 bytes per sector 
double-density, single-sided — 625,920 byte capacity 
double-density, double-sided —1,251,840 byte capacity 

• CP/M* version 1.4 available in single-density format customized for the Disk Jockev 2D controller 

• CP/M* version 2.0 available in double-density format customized for either DISCUS/2D or DISCUS 2+2 systems. 

• Disk/ATE^'^ available in single-density format or double-density format; 1024 byte sector double-density. 





• Customized software available for SOL. 


Now available in new, soft beige color! 














DISK SOFTWARE 

Designed to make the most of full-size disk capabilities 

Every DISCUS™ single- and single/double-density disk system comes with a library of 
high-performance, fully-interfaced software. 

In addition, Thinker Toys™ has acquired vendor rights for many of the most popular 
software packages available for disk systems. 

All software from Thinker Toys™ is delivered on full-size diskette with comprehensive 
documentation. 


DISK-ATE™ 

An integrated disk operating system/editor/assembler 

The primary software for DISCUS™ disk memory systems is DISK-ATE,™ an extremely 
versatile software package that integrates a disk operating system, a file management 
system, a system debugger, a text editor, a batch processor and a fully symbolic 
assembler. 

Each of these functions is highly-developed in its own right. The text editor is both 
interactive and programmable. The assembler has conditional psuedo-ops, radix com¬ 
mands, and accepts global symbols. And because all functions are fully integrated in 
DISK-ATE,™ they are accessible to the operator at all times, and can also be accessed 
by external software. 

DISK-ATE™ is pre-interfaced to utilize the I/O port on DISCUS™ system controllers 
for immediate start-up: DISK-ATE™ can then be utilized to modify its own interfacing and 
re-assemble its drivers to suit other I/O environments. 

DISK-ATE™ is included in the base price of DISCUS I,™ DISCUS/2D™ & DISCUS 
2+2™ disk memory systems. 

V___ 
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BASIC-V™ 
virtual disk BASIC 

BASIC-V™ software, developed exclusively for Thinker Toys,™ opens the microcomputer 
to the most sophisticated professional applications. 

BASIC/V™ utilizes the capacities of DISCUS™ single- and double-density disk sys¬ 
tems in the most effective way; as “virtual” memory. Under BASIC/V,™ the operator can 
address the entire disk system capacity as if it were main memory. BASIC-V™ can ad¬ 
dress up to 1 megabyte. 

BASIC-V™ accommodates a wide variety of data types, including string-oriented 
arrays with an unlimited number of dimensions. Output can be formatted. And there’s a 
host of other features. 

BASIC-V™ is included in the base price of DISCUS™ single- and double-density disk 
memory systems. 


CP/M* 

disk memory utility software 

CP/M’* is the most widely-used operating system for floppy disk memory systems, due 
in part to the wide variety of software tailored to interface with it. 

Thinker Toys™ has therefore arranged to make CP/M* available to DISCUS™ system 
buyers. 

Single- and double-density versions are now available. See current pricelist for price 
and ordering information. 

Patches for single-density CP/M* are provided with DISCUS™ systems for those 
who have previously purchased CP/M* from Digital Research. 


Microsoft Extended Disk BASIC 

Thinker Toys™ has arranged to make Microsoft Extended Disk BASIC available as an 
extra-cost option to DISCUS™ system buyers who prefer this excellent and popular 
BASIC. Microsoft Extended Disk BASIC runs under CP/M.* 

Check the current Thinker Toys™ pricelist for price and delivery information. 


Microsoft FORTRAN 

For DISCUS™ system buyers with heavy number-processing requirements, a properly 
interfaced version of Microsoft FORTRAN is available as an extra-cost option. Microsoft 
FORTRAN runs under CP/M.* 
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CP/M is a trademark of Digital Research 
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THE WUNDERBUSS with Noiseguard® 
High-performance S-100 bussboards 

The first step in establishing reliability in a microcomputer system is obtaining basic 
signal quality. 

That’s why George Morrow designed The Wunderbuss™ with Noiseguard,® the first 
S-100 bussboard with both full shielding and active termination on all busslines. 

Each bussline is isolated from noise and crosstalk by an interlaced system of ground- 
lines and cross-coupled ground planes. This provides a cocoon of “quiet space” for 
each signal. Each line terminates at an active circuit which absorbs signal reflections. 

The combination of signal isolation and reflection damping produces signals that are 
“textbook clean” with dramatically improved system reliability. 

The Wunderbuss^'^ with Noiseguard® also provides on-board power supplies for small 
peripherals: +5V, -h12V and -12V. All power sources are equipped with “fast-on” 
connectors to make hookup a snap instead of a soldering job. 

The Wunderbuss^'^ Is electrically and mechanically compatible with all S-100 systems 
meeting the Proposed IEEE Standard for S-100. 

20-slot, 12-slot and 8-slot models are available in both kit and assembled forms. 


Specifications: 

• Edge Connectors: S-100 type, .125" spacing on W centers. 

• Shielding: Every signal fully shielded by both interconnected ground lines, 2nd cross-coupled ground planes. 

• Termination: Active termination of each line. Termination network includes LM 201 op amp and 2 PNP/NPN pairs for 
buffering to 2.4 volts at 180 ohms. 

• Mounting: Holes at each edge connector position, plus auxiliary holes to fit IMSAI cabinet. 

• Power Connectors: “Fast on’’ connectors at all 10 positions. 

• Power Required: 7 to 10 volts; 14 to 20 volts; - 14 to - 20 volts. 

• Peripheral Power Outputs: 5 volts at 1 amp; 12 volts at 500ma; -12 volts at 500ma. 

• Circuit Board: Double-sided glass epoxy with plated through holes. Solder mask on both sides and parts legend. 
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WUNDERBUSS™/20 

Capacity: 20 positions for edge 
connectors 

Dimensions: 17^/16" x 8 V 2 " 



WUNDERBUSS™/12 

Capacity: 12 positions for edge 
connectors 

Dimensions: IIV 2 " x 8 V 2 " 


WUNDERBUSS™/8 

Capacity: 8 positions for edge 
connectors 
Dimensions: 8 V 4 " x 8 V 2 " 
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Switch-programmable 8-port I/O Interface 


The Switchboard™ I/O Interface gives you total 
I/O flexibility with 8 switch-programmable I/O 
ports. 

The Switchboard™ has two RS232C/TTY 
serial ports, each switch-selectable for baud-rates 
from 50 to 19,200. Each fully independent serial 
port can also be programmed via DIP switch for 
stop bit length, parity enable, parity odd/even,and 
7- or 8-bit wordlength. 

The Switchboard™ also provides 4 parallel 
I/O ports, each switch-programmable as Input or 
latched output. 

A separate Status Port provides one latched 
attention status bit for each of the 4 Parallel Ports, 
Individually switch-programmable for pos or 


neg pulsing. 

A separate Strobe Port provides 8 lines, each 
switch-selectable for pos or neg strobing. 

The Switchboard™ also offers two options for 
on-board memory — 4K of optional RAM and/ 
or 4K of optional EPROM. Either memory op¬ 
tion may be located at any 4K boundary via a 
DIP switch. Or switch-disabled to disappear 
from CPU address space. Another DIP switch 
allows disabling of either memory via the Phan¬ 
tom Line. 

The Switchboard™ is available In both kit and 
assembled form. See the current Thinker Toys™ 
price list for price and ordering information. 

Notes: Meets lEEE/compatible with 2,4,5 MHz. 


Specifications: 



Eight I/O Ports: I/O ports DIP switch selectable for location on any boundary of the I/O address space divisible by 8. 

Two RS232C/TTY current loop serial ports: • fully independent serial ports • stop bit length selection • parity enable selection • parity even/ 
parity odd selection • seven or eight bit word length selection • sixteen selectable baud rates from 50 to 19.2K. 

One serial status port: • serial port #1—least significant 4 bits • serial port #2 — most significant 4 bits • receiver buffer full status • trans¬ 
mitter buffer empty status • parity error status • over-run error status. 

Four Independent Parallel I/O Ports: Thirty-two lines of I/O available. Each group of eight lines DIP switch selected as input or latched output. 
Attention status bit for each group of eight I/O lines. 

Separate STATUS Port: One latched attention status bit for each parallel I/O port. Attention bit selected by DIP switch to latch on positive or 
negative pulse or level. Status bit reset automatically by input reference of associated port. 

Separate STROBE Port: Eight independent strobe lines. Each line DIP switch selectable to be positive or negative strobe. 

Two 50-pin Flat Cable Connectors: One serial port, two parallel ports, two attention status bits, and four strobe lines per 50-pin connector. 
Power Requirements: 8 volts @ 1 amp; 16 volts @ 150 ma; -16 volts @ 100 ma. 

4K RAM Option: Eight 2114-3L 1Kx4 read/write static memory chips. Addressable by DIP switch on any 4K boundary. May be completely 
disabled via DIP switch so as to disappear from the address space of the CPU. 

4K EPROM Option: Four 2708 1Kx8 erasable programmable read only memory. Addressable by DIP switch on any 4K boundary. May be 
completely disabled via DIP switch so as to disappear from the address space of the CPU. 

Phantom Disable: DIP switch selection to allow the PHANTOM line to disable RAM and EPROM memory resident on the board. 

14 Specifications and prices subject to change without notice. 
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WARRANTY INFORMATION 

All assembled boards are tested and burned in prior to shipment and warranted for six 
months from date of purchase. 

Warranty protection on Shugart disk drives isfor forty-five days at no charge and up to 
one year at a flat fee of $55.00. 

There is a ninety-day warranty on items purchased in kit form. It is limited to replace¬ 
ment of faulty components. 

Proof of purchase showing date purchased is required for warranty service. 

Warranty is void if the unit has been subject to misuse, abuse, improper assembly or 
to unauthorized modifications or unintended usage. 

Morrow/Thinker Toys assumes no responsibility for consequential damage. 


Please note; Specifications, prices and terms are subject to change without notice. 


Morrow Designs Inc./Thinker Toys, 5221 Central Ave., 


Richmond, California 94804,415/524-2101 






ASK FOR THINKER TOY*"’ PRODUCTS AT YOUR LOCAL DEALER NOW 


ARIZONA 

'Computerland of Phoenix 
3152 East Camelback 
Phoenix, AZ 85016 
(602) 956-5727 
ARKANSAS 
Microsystems 
1000 North 2nd Street 
Rogers. AR 72756 
(501)636-8103 
CALIFORNIA 
Computer Center. Inc. 

1514 University Avenue 
Berkeley. CA 94703 
(415)845-6366 
Queue Computers 
1044 University Avenue 
Berkeley CA 94710 
(415)845-5300 
•Computerland of El Cerrito 
11074 San Pablo Avenue 
El Cerrito. CA 94530 
(415) 233-5010 
P. C. Computers 
10166 San Pablo Avenue 
El Cerrito. CA 94530 
(415) 527-6657 
Bingham Electronics 
100 Vallecitos Way 
Los Gatos, CA 95030 
(408) 395-0010 
A.C.C — George Markle 
505 Cypress Point Dr. 438 
Mt. View. CA 94043 
(415)969-4969 
Digital Deli 

80 West El Camino Real 

Mt, View, CA 94040 

(415)961-2670 

Micro Data Collection 

128 Caribe Isle 

Novato, CA 94947 

(415)883-9255 

Micro Marketing 

2341 San Pablo Avenue 

Oakland, CA 94612 

(415) 763-7108 

Byte Shop of Palo Alto 

2233 El Camino Real 

Palo Alto, CA 94306 

(415) 327-8080 

Byte Shop of Placentia 

123 Yorba Linda 

Placentia, CA 92670 

(714)524-5380 

Redding Computer Service 

610 West Cypress Avenue 

Redding, CA 96001 

(916)246-1170 

Electronics Enterprises 

6606 Fifth Street 

Rio Linda, CA 95673 

(916)991-2010 

Capitol Computer Systems 

3396 El Camino 

Sacramento, CA 95821 

(916)483-7298 

Logic Systems 

5717 Bryce Canyon Road 

Sacramento, CA 95842 

(916)331-7176 

Design Technology 

4888-H Ronson Court 

San Diego, CA 92111 

(714)268-8194 

Triac 

555 Clay Street 
San Francisco, CA 94011 
(415)981-0290 
Micro Byte Computers 
2626 Union Avenue 
San Jose, CA 95124 
(408) 377-4685 
Computer Demo Room 
509-B Francisco Blvd. 

San Rafael, CA 94901 
(415)457-9311 
Adv Computer Products 
1310 East Edinger 
Santa Ana, CA 92705 
(714) 558-8813 
Affordable Computers 
3400 El Camino Real 
Santa Clara, CA 95051 
(408) 249-4221 
Integrated Comp Systems 
3304 Pico Blvd 
Santa Monica, CA 90405 
(213)450-2060 
Micro-Sun 

2989 North Main Street 
Walnut Creek, CA 94596 
(415)933-6252 
Stuart 0 Adler 
Comp Systems Consultant 
23035 Gainford Street 
Woodland Hills, CA 91364 
(213) 884-0366 


COLORADO 

Colorado Computers 
312 East Mulberry Street 
Fort Collins, CO 80524 
(303) 493-6878 
Computer Technology 
6311 North Federal Blvd 
Denver. CO 80221 
(303) 427-4438 
Westron International Corp. 
2050 South Oneida. 

Suite 106 
Denver, CO 80224 
(303) 758-6448 
CONNECTICUT 
Compumed Systems 
219 Suffield Village 
Suffield, CT 06078 
(203) 668-0780 
Computerworks 
Liberty Plaza 
1439 Post Road East 
Westport, CT 06880 
(203) 255-9096 
Technology Systems 
208 Greenwood Avenue 
Bethel, CT 06081 
(203) 748-6856 
The Computer Lab, Inc. 

130 Jefferson Avenue 
New London, CT 06320 
(203)447-1079 
FLORIDA 
Byte of Miami 
7825 Bird Road 
Miami, FL 33155 
(305) 264-BYTE 
Computer Age 
1308 North Federal Highway 
Pompano Beach, FL 33062 
(305) 946-4999 
Byte Shop of Ft. Lauderdale 
1044 E. Oakland Park Blvd. 
Ft. Lauderdale, FL 33334 
(305) 561-2983 
Computer Center of the 
Palm Beaches 
2827 Exchange Court 
W Palm Beach, FL 33409 
(30.5) 689-3233 
Digital and Analog Systems 
2181 N. Guillemard Street 
Pensacola, FL 32501 
(904) 432-5548 
Microcomputer Systems 
144 South Dale Mabry Hiwy 
Tampa, FL 33609 
(813)879-4225 
Sara Tech Electronics, Inc. 
248 West Tampa Avenue 
Venice, FL 33595 
(813)485-3559 
ILLINOIS 
BIES Systems 
7037 W North Avenue 
Oak Park, IL 60302 

(312) 386-3323 
Byte Shop of Champaign 
1602 South Neil Street 
Champaign, IL 61820 
(217)352-2333 
•Computerland of Peoria 
4507 North Sterling 
Peoria, IL 61614 
(309) 688-6252 
Computer Station 
3659 Nameoki Road 
Granite City, IL 62040 
(618)452-1860 
mini Microcomputers 
612 East Ogden Avenue 
Naperville, IL 60540 

(312) 420-8813 
Lash Electronics 
315 Gary Avenue 
Wheaton, IL 60187 

(312)665-0484 
Lillipute Computer Mart 
4446 Oakton Street 
Skokie, IL 60076 
(312)674-1383 
Midwest Microcomputers 
708 South Main Street 
Lombard, IL 60148 
(312) 495-9889 


Computer Systems Design 

906 North Main 

Wichita, KS 67214 

(316)265-1120 

KENTUCKY 

ALCOCOMP 

326 Leonard Court 

Danville, KY 40422 

(606)236-1712 

MAINE 

Omicron Systems 
<7 jumais Ave. Plywood Bldg. 
Lewiston, ME 04240 
(207) 783-9690 
MARYLAND 
Bit-Wit, Inc. 

13118 Glasgow Way 
Ft. Washington, MD 20022 
(301) 292-5066 
The Computer Workshop 
1776 East Jefferson 
Rockville, MD 20852 
(301)468-0455 
MASSACHUSETTS 
Computer Mart, Inc. 

1395 Main Street 
Waltham, MA02154 
(617)899-4540 
Comp Shop of Cambridge 
288 Norfolk Street 
Cambridge, MA 02139 
(617) 247-0700 
MICHIGAN 
American Computers 
4132 North Woodward 
Royal Oak, Ml 48073 

(313)549-2870 
Computer Mart of Michigan 
560 West 14 Mile Road 
Clawson, Ml 48017 

(313)576-0900 
Micro Computer World 
313 Michigan N E 
Grand Rapids, Ml 49503 
(616)451-8972 
Neal & Associates 
4215 Shetland Drive 
Ann Arbor, Ml 48104 

(313) 973-0979 
MINNESOTA 
Microprogramming, Inc. 

1351 Larc Industrial Blvd. 
Burnsville, MN 55337 
(612)894-3510 
MISSOURI 

BODAP 

1505 Soest Road 
Rolla, MO 65401 

(314) 364-2525 
Computer Country 
235 Dunn Road 
Florissant, MO 63031 

(314)921-4433 
Integrated Design Eng. 

836 Virgo 

Saint Louis, MO 63125 

(314)638-3497 
MONTANA 
Compumont, Inc. 

6416 Davis Lane 

Bozeman, MT 59715 

(406)587-1375 

NEBRASKA 

Omaha Computer Store 

4540 South 84th Street 

Omaha, NE 68127 

(402) 592-3590 

NEVADA 

Computer Center 

615 South Rock Blvd. 

Sparks, NV 89431 

(702) 359-7022 

NEW JERSEY 

Applied Computer Research 

445 Brick Blvd. 

Bricktown, NJ 08723 
(201)477-4222 
S-100, Inc. 

7 White Place 

Clark, NJ 07066 

(201)382-1318 

The Computer Emporium 

Ave of Commerce, Bldg 103 

2428 Route 38 

Cherry Hill, NJ 08002 

(609) 667-7555 

The Computer lab of NJ 

538 Route 10 

Ledgewood, NJ 07852 

(201) 584-9556 

NEW YORK 

Byte Shop East 

130 East 40th Street 

New York, NY 10016 

(212) 889-4204 

The Computer Corner 
200 Hamilton Avenue 
White Plains, NY 10601 
(914)949-3282 


Computer Enterprises 
P O. Box 71 
Fayetteville, NY 13066 

(315)637-6208 
Computer Shop of Syracuse 
3470 Erie Blvd. East 
DeWitt, NY 13214 

(315)446-1284 
Home Computer Center 
671 Monroe Avenue 
Rochester, NY 14607 
(716)244-6237 
Mini Micro Mart 
1618 James Street 
Syracuse, NY 13203 

(315)422-4467 
Rad-Com, Inc. 

122 Library Lane 

Mamaroneck, NY 10543 

(914)698-6800 

The Computer Factory 

485 Lexington Avenue 

New York, NY 10017 

(212)687-5001 

NORTH CAROLINA 

American Square Comp. 

Rt. 1 Box 56 Kivett Drive 
Jamestown, NC 27282 
(919)883-1105 
Carolina Business Comp. 
350 Third Avenue N W 
Hickory. NC 28601 
(704) 328-3939 
Computer Works 
2514 University Drive 
Durham, NC 27707 
(919)489-7486 
OHIO 

Cincinnati Computer Store 
4816 Interstate Drive 
Cincinnati. OH 45246 
(513)874-0600 
•Computerland of Cleveland 
1288 SOM Center Road 
Mayfield Heights, OH 44124 
(216)461-1200 
•Computerland of Columbus 
6429 Bosch Blvd. 

Columbus, OH 43229 
(614)888-2215 

Computer Store of Toledo 
18 Hillwyck Drive 
Toledo, OH 43615 
(419) 535-1541 
Data Tronics 
1671 Timmy Drive 
Hamilton, OH 45011 
(513)874-0001 
Electronic Instrument Lab 
(Medical Systems Only) 
30280 Lorain Road 
North Olmstead, OH 44070 
(216) 779-7766 
PENNSYLVANIA 
Byte of Pennsylvania 
1045 Lancaster Avenue 
Bryn Mawr, PA 19010 
(215)525-7712 
Marketline Systems, Inc. 
2337 Philmont Avenue 
Huntingdon Valley, PA 19006 
(215)947-6670 


UTAH 

•Computerland of 
Salt Lake City 
161 E. 2nd Street South 
Salt Lake City, UT84111 
(801) 364-4416 
VIRGINIA 
•Computerland of 
Tysons Corner 
8411 Old Courthouse Road 
Vienna. VA 22180 
(703) 893-0424 
Home Computer Center 
12588 Warwick Blvd. 
Newport News, VA 23606 
(703)595-1955 
Megabyte Computer Asso 
700 Newton Road #7 
Norfolk. VA 23502 
(804)461-3079 
The Computer Place 
2718 Colonial Avenue S W 
Roanoke. VA 24015 
(703)982-3661 


Tyson s Computer Emporium 
1984 Chainbridge Road 
McLean, VA 22101 
(703)821-8333 
WASHINGTON 
•Computerland SKC 
1500 South 336th Street 
Federal Way. WA 98003 
(206)927-8585 
Personal Computers. Inc. 
South 104 Freya 
Spokane, WA 99202 
(509) 534-3955 
WISCONSIN 

•Computerland of Milwaukee 
10111 West Capitol Drive 
Milwaukee, Wl 53222 
(414)466-8990 
DMA 

545 Meadow Lane 
Sheboygan Falls, Wl 53085 
(414)467-6006 
Comutrek Business Comp. 
6944 N. Port Washington Rd. 
Milwaukee, Wl 53217 
(414) 351-3525 
Shah Electronics 
1050 Regent, Suite 202 
Madison, Wl 53715 
(608) 257-5851 


AUSTRALIA 

Automation Statham Pty Ltd 

47 Birch Street 

Bankstown, NSW 2200 

Australia 

(02) 709-4144 

Micro Shop 

Box 207 

Gawler, S. Australia 5118 

BELGIUM & FRANCE 

Pulsion 

Avenue Albert Mahiels, 

13/081 

B-4020 

Liege, Belgium 

CANADA 

Byte Shop of Montreal 

3702 Cote Vertu 

St. Laurent. Quebec, Canada 

(514)331-2666 

The Byte Shop of Vancouver 

2151 Burrard Street 

Vancouver, B.C. 

Canada V6J 3H7 

(604) 736-0511 

Compumart 

411 Roosevelt Avenue 

Ottawa, Ontario 

Canada K2A 3X9 

(613) 725-3192 

Custom Computing Systems 

204 2nd Avenue North 

Saskatoon, Sask. 

Canada S7K2B5 
(306) 242-7808 
Dynamic Information Tech. 
94 Prince William Street 
St. John. N.B. 

Canada E2L4R9 
(506) 657-6520 
Home Computer Centre 
6101 Yonge Street 
Willowdale, Ontario 
Canada M2M 3W2 
(416) 222-1166 
Micro Applications 
1533 Kent Avenue 
Port Coquitlam. B C. 

Canada V3B 2L7 

(604)942-4108 

Micro Computer Devices Ltd 

27 Heritage Place 

Regina, Sask 

Canada S4S 2Z7 

(306) 586-6443 

Orthon Computer Company 

12411 Stony Plain Road 

Edmonton. Alberta 

Canada T5N 3N3 

(403)488-2921 

S B S Computer Shop 

41 Belgreen Avenue 

Agincourt, Ontario 

Canada MIS 1G3 

(416)241-4334 

ENGLAND 

Interam Computer Systems 
59 Moreton Street 
Victoria, London 
England SW1V2NY 
NewBear Computing Store 
40 Bartholomew Street 
Newbury. Berkshire 
England RG14 5LL 


S-Systems 
9 Goffs Close 
Crawley, Sussex 
England 

FRANCE 

Soft Company 
104 Rue Reaumur 
Paris 2 
France 
GREECE 

Computer Appli Consul. 

Mesogion 230 

Athens 

Greece 

HONG KONG 

Professional Elect. Corp. 

13 Ferry St., Grbund Floor 

Kowloon, Hong Kong 

3-301513 

ITALY 

Compliant 

Via Vittorio Emanuele III 
91021 Campobello Do 
Mazara 
Italy 

JAPAN 

Super Brain, Inc, 

Akihabara 
Radio Kaikan — 7F 
1-15-16 Sotokanda 
Chiyoda-Ku, Tokyo, Japan 
Microboards 
1-7-1-1003 Saiwai-Cho 
Chiba City, Chiba 260 
Japan 

0472(47)3081 
MEXICO 
Microton, S.A. 

San Bonifacio 457 

Vallerta Cuahtemoc 

Guadalajara, Jal., Mexico 

PUERTO RICO 

Rona Electronics 

86 Alahambra Street 

Mayaquez 

Puerto Rico 00708 

SINGAPORE 

Datatronics Re Ltd 

PSA Multi-Storey Complex 

Blocks, Unit631 

Pasir Panjang Rd, 

Singapore 5 

Sys-Tech Pte Ltd 

556 B Rochor Centre 

Rochor Road, Singapore 7 

2927645 

SWEDEN 

A B Datatel 

Box 30 

SE 29301 

Olofstrom, Sweden 
SWITZERLAND 
Eurex Ltd 

Beinwilerstrasse 136 
Basel CH 4053 
Switzerland 


R. R. Elect. Heidelberg 
Adlerstrasse No. 55 
6900 Heidelberg #1 
West Germany 


•Thinker Toy^M products may 
be purchased from all 

Computerland^M stores 

worldwide. 


Park Rose Hedge. Inc 
808 Austin Avenue 
Park Ridge. IL 60068 
(312) 825-4899 
INDIANA 
Data Domain 
221 West Dodds 
Bloomington. IN 47401 
(812)334-3607 
KANSAS 
Computer Cef 
5815 Johnson Drive 
Mission. KS 66202 
(913) 432-BYTE 


TEXAS 

East Texas Computers 
305 Clemson Drive 
Tyler. TX 75703 
(214)561-2635 
Microbyte-Abacus 
2218 Crawford 
Houston, TX 77002 
(713)757-1128 
Micro Mike s 
905 South Buchanan 
Amarillo. TX 79101 
(806) 372-3633 


VENEZUELA 

Sisconel C.A 
P.O. Box 76371 
Caracas 107 
Venezuela 
WEST GERMANY 
Commandus KG 
Fasanenstr. 67 
1000 Berlin 15 
West Germany 
Computershop GMBH 
Unterortstrasse 10 
D 6236 Eschborn 
West Germany 


Hunker 

Ibys" 


Thinker 

Tbys" 

5221 Central Ave., 
Richmond, CA 94804 
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PRICE LIST 



TM 

DISCUS 1 Assembled*.$ 995. 

DISCUS 1 — two drive system. 1790. 

(Specify if 4Mhz, SOL, Exidy) 

DISCUS 2D Assembled**.1199. 

DISCUS 2D — two drive system. 1994. 

(4Mhz compatible. Specify if SOL) 

Now! Complete with CP/M® 

Additional drive — single headed. 795. 

DISCUS 2+2 Assembled***.1545. 

DISCUS 2+2 — two drive system. 2740. 

(Specify if SOL) 

Includes CP/M® 

Additional drive — two headed.1195. 

Non-standard location (Other than E000) 

If ordered at time of original 

purchase.add 35. 

If ordered later.60. 

220V 50Hz Power Supply Option . .. add 25./drive 

TM Asm 

Disk Jockey 1* Controller.$179. $229. 

Disk Jockey 2D** Controller. 379. 429. 

Available on purchase of additional drives; 

Dual drive cable.35. 

Additional connectors on cable for 

multiple drives.Add each 15. 

IBM Format Diskette. 7. 

Quad density Diskette.11. 


TM Kit Asm 

SuperRam 32K Static RAM.$649. $699. 

SuperRam 16K Static RAM. 299. 349. 

TM 

Memory Master with Bank Select 

16KRAM. 349. 399. 

24K RAM. 499. 549. 

TM 

Switchboard I/O Board. 199. 259. 

Optional 2114 RAM. 70. 70. 


TM Fully 

WunderBuss Mother Board Asm 

20-slot. 76. 226. 

12-slot.65. 175. 

8-slot. 54. 144. 

Edge Connectors.each 5. 


Optional Software (available only with hardware): 
Digital Research CP/M® 

(Specify if for SOL or Exidy) 

Single Density for DISCUS 1 or 


DISCUS 2D (CP/M 1.4).125. 

Dual Density (CP/M 2.2).150. 

Microsoft Extended Disk Basic. 299. 

Microsoft FORTRAN. 399. 


NEW!! 

DISCUS M26 HARD DISK SYSTEM. 

.. $4995. 


ADDITIONAL HARD DISK DRIVE. 

.. 4495. 


HARD DISK CONTROLLER ASSEMBLED . 

695. 


Order from: 

Your local computer shop. (See list of stores carrying Thinker Toy products.) 

Or, if unavailable locally: order from Thinker Toys, 5221 Central Avenue, Richmond, California 94804. 
All shipments, FOB Richmond. 

* Single Density 
** Dual Density 

***Quad Density (Dual density with double sided drives) 

Prices, terms, specifications subject to change without notice. 


TM 

Thinker Toys • 5221 Central Ave., Richmond, CA 94804 
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